
 

 

Attachment 4 

Utah Pit Closure Sampling and Analytical Testing Procedures 

The purpose of this attachment is to provide guidance to assist the operator in the collection and 

analysis of soil/sludge or water samples taken from pits used in association with oil and gas 

drilling and production.  Additional information and guidance is available from UDOGM in the 

Environmental Handbook, Version 1.0 and the EPA (SW-846 – the official compendium of 

analytical and sampling methods).   

 

Sampling will be subject to the following procedures and standards: 

 

 Pit water contents 

 

a. Generally, the fluid contents of the reserve pit are removed and transported to an 

approved disposal facility shortly after drilling and completion activities have 

ceased. However, some reserve pits remain open due to the well not being drilled, 

being shut in waiting on a gas pipeline, proposed deepening, etc.  

 

 Pre-treatment 

 

a. One water sample and one soil composite grab sample will be taken from each pit 

by the operator's contractor, or trained personnel, according to EPA and UDEQ’s 

Water Quality Division approved sampling and testing standards and methods, 

which can be accessed at the following links: 

http://www.epa.gov/osa/fem/methcollectns.htm  

http://www.waterquality.utah.gov/Monitoring/docs/2006/06_DWQ_monitoring_

manual.pdf 
 

A "composite grab sample" is defined as soil samples taken from different 

locations within the pit, with the equal volume aliquots per location being 

combined into a single sample.  The samples may be collected using a backhoe, 

drill rig, hand auger, shovel, or other means. The composite sample shall be 

comprised of soil samples from a minimum of four locations within the pit. 

Additional sample points may be required dependent on impoundment size and 

type. A stainless steel probe or hand auger is generally used to remove the soil 

sample from different depths of the pit. The soil samples, taken from each 

location in the pit, are combined into a single composite grab sample. At the 

discretion of the authorized officer, the sampling depth may be increased if there 

is suspicion that the fluid pit contents have infiltrated, or there are sensitive 

receptors nearby, such as shallow ground water table or riparian areas.  

 

b. Dependent on the size of the pit, more than one composite sample may be 

required. The rule of thumb is one composite sample for every 400 cubic yards of 

petroleum contaminated soil or sludge. Generally this is equivalent to one 

composite sample taken for every 50' x 50' area (5' deep), larger pits should be 

http://www.epa.gov/osa/fem/methcollectns.htm
http://www.waterquality.utah.gov/Monitoring/docs/2006/06_DWQ_monitoring_manual.pdf
http://www.waterquality.utah.gov/Monitoring/docs/2006/06_DWQ_monitoring_manual.pdf
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divided into cells. Approximately 5-10 samples should be collected in a random S 

pattern for each cell. Smaller pits can be sample from each corner and one from 

the center. Samples should be collected from pit contents from surface to the 

bottom of pit.  

 

c. An accurate, written chain-of-custody shall be kept and submitted to the AO, 

along with copies of all laboratory test results as soon as they are available. 

 

 Post-treatment (Solidification) 

 

a. Samples will be collected from pits requiring solidification. One representative 

sample of the solidified matrix (monolith) will be taken from each pit by the 

operator's contractor. 

 

b. The sample will be reduced in size to pass a ¾ -inch sieve and be extracted 

utilizing the Utah Non-hazardous E&P Exempt Waste Revised Leachate Test 

Procedure. 

Testing Parameters will utilize the following Methods (pre-treatment): 

 

 Contaminant sample testing must be conducted for the following constituents:  

 

 Total Petroleum Hydrocarbons (TPH) [EPA Method 8015C for DRO and GRO] 

 Benzene, Toluene, Ethyl-benzene, and Xylene (BTEX) [EPA Method 8021B or 

8260B] 

 Chlorides [EPA Method SW-846 9056/9253] 

 pH  [SW-846 9045D (solid waste), EPA 150.2 (liquid)] 

 RCRA Metals (Ag, As, Ba, Cd, Cr, Hg, Pb, Se), along with Ca, Mg, and Na [EPA 

Method 3050B] if metals were used in drilling additives or derived from the 

geologic formations 

 Salinity - EC [EPA Method 120.1]; ESP and SAR [Calculated] when proposed to 

be mitigated by landfarming  

 Total Dissolved Solids (TDS) [EPA Method 160.1] 

Testing Parameters will utilize the following Methods for Solidified Matrix (post-treatment): 

Contaminant sample testing must be conducted for the following constituents using the 

Utah Non-hazardous E&P Exempt Waste Modified Leachate Test Procedure (see below):  

 Total Petroleum Hydrocarbons (TPH) [EPA Method 1664] 

 Benzene, Toluene, Ethyl-benzene, and Xylene (BTEX) [EPA Method 1311] 

 Chlorides [EPA Method SW-846 9056/9253] 

 pH  [SW-846 9045D (solid waste), EPA 150.2 (liquid)] 

 RCRA Metals [Utah Modified Leachate Test] if required 

 Ca, Mg, and Na [EPA Method 3050B] if required 

 Total Dissolved Solids (TDS) [EPA Method 160.1] 
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Analytical Concentrations and Applicable Treatment Technology: 

 

Pits whose contents have been determined to be below the Tier 2 risk-based screening 

levels (RBSLs) from the pre-treatment analytical results will not require post-treatment 

sampling, e.g. a TPH of < 18,000 mg/kg (or ppm). This assessment will utilize the 

following formula for sites where both types of TPH, gasoline range organics (GRO) and 

diesel range organics (DRO), are detected, and the sum of the ratios of each hydrocarbon 

type must be calculated as follows: 

 

________X________   +   _________Y________  = N 

       GRO Tier 2 Value               DRO Tier 2 Value   

 

Where: 

 

X = Detected GRO Concentration 

Y = Detected DRO Concentration 

  N = Sum 

 

Using the GRO and DRO Tier 2 values below any N value less than 1.0 would be 

acceptable for stabilization, whereas any N value greater than 1.0 would be considered an 

excessive risk and would require corrective action as determined by the AO. 

 

     Tier 2 Values 

 

                   Residential                                          Non-Residential 
                    Soil     Soil to GW     Ground water          Soil     Soil to GW     Ground water 

TPH Type  (mg/kg)     (mg/kg)          (mg/L)              (mg/kg)      (mg/kg)         (mg/L) 

  

GRO              220               39             0.500                     450             150             0.500 

DRO            2,000          3,000            0.500                 20,000        15,000            0.720  

            Benzene         15.9          0.168            0.005                     28.2          0.168            0.005 

 

Tier 3 analysis involves collecting the necessary data, under BLM/UDOGM direction, to 

replace default values in the Tier 2 equations with site-specific information, which is 

applicable to Cleanup Level II Sensitivity criteria (see Attachment 5, Soil Cleanup Levels 

tab). 
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Utah Non-hazardous E&P Exempt Waste Revised Leachate Test Procedure 

SCOPE AND APPLICATION  

This test method is designed to simulate water leach effects on salt and oil contaminated soils 

and pit waste deposited from drilling and producing operations that have been solidified with 

cementitious materials and/or fly ash. This test shows if the contaminants have been adequately 

immobilized.  

SUMMARY OF METHOD  

A representative sample of fluid is extracted after continuous contact of the solid waste with 

water, at a 1:4 solid/solution ratio, for 18 hours with the flask contents swirled to effect gentle 

intermittent agitation. A suitable aliquot of the extract is analyzed for chlorides and total 

dissolved solids (TDS) with the remainder of the sample partitioned for total petroleum 

hydrocarbon (TPH) determination. Solidified waste materials are fractured to pass a ¾ inch sieve 

before extraction.  

SAMPLE PREPARATION  

Solidified  materials are fractured to pass a ¾ inch sieve. Moisture determinations are made for 

representative aggregate to correct for interstitial water in preparing the 1:4 solid/solution test 

matrix. If the sample is at or above this ratio, do not add additional water. 

PROCEDURE  

Weigh 100 grams (dry weight basis) prepare sample into a 1,000 ml or larger glass container.  

Add ASTM Type II deionized water as required to adjust solution volume to a 1:4 solids to 

liquid ratio. Stopper and swirl the contents of the flask to start 18 hours of contact time  

at 25 
o
 C ± 2 

o
 C  

The sample extract is then separated from the solids. A non-filtered aliquot of the extract is 

analyzed for TPH using EPA modified method 418.1, method 8015 extended range, or any other 

suitable EPA approved method. The TPH method should be determined based on the type of oil 

in the sample. Be careful to recover and measure any hydrocarbon sticking to the sides of the 

container. Dissolved solids measurement is noted below.  

Filtered extract chloride and TDS values are determined using EPA Method SW-846 9056/9253 

and EPA methods 160.1 and 120.1, respectively. Method 120.1 determines the fluid electrical 

conductivity, (EC). The EC values should be converted to equivalent TDS mg/L values with 

appropriate temperature adjustments.  
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PIT FIXATION SAMPLE TESTING GUIDANCE   

Approval of pit treatment requires accomplishment of one or more of the following items:  

(1) Compressive strengths achieved to accommodate post drilling or production activities.  

(2) The weight or volume of waste reduced.  

(3) Harmful properties of the waste reduced or removed.  

(4) The mobility of leachate constituents effectively reduced or eliminated.  

The closure report and the chemical analyses should support the treatment objective. The 

reportable contaminants are salt, specifically chlorides, TDS, and oil, specifically TPH. There 

should be two samples. A pretreatment sample and a post treatment (solidified sample only).  

Determine the pretreated sample TPH using EPA method 8015 modified, EPA method 418.1 or 

any previously approved method that determines the sample oil weight or volume percent. 

Determine the pretreated sample fluid extract TDS by using EPA methods 160.1 or 120.1. If 

method 120.1 is used, the electrical conductivity, (EC), of the sample filtrate is multiplied by 

0.64 at 25N C to determine the calculated TDS.  

Use the Utah Modified Leachate test on the post treatment sample. This test measures the 

effectiveness of oil and salt mobility reduction. The TPH content of the treated pit sample 

leachate is determined by using EPA method 418.1 or EPA method 8015 modified extended 

range for soils. The allowable leachate TPH for treated material is 10 mg/l or less.  

Sample fluid extract TDS is determined by using EPA methods 160.1 or 120.1. If method 120.1 

is used, the electrical conductivity, (EC), of the sample filtrate is multiplied by 0.64 at 25N C to 

determine the TDS. An EC reading of 7800 Mhos/cm at 25N C is equivalent to a TDS value of 

5000 mg/l. If the TDS exceeds 5000 mg/l, determine the extract anions and cations. TDS (in 

mg/L) = EC water (in dS/m) × 640, where 1 ds = 1 mmho/cm. 

REFERENCES  

Wyoming Oil and Gas Conservation Commission, Wyoming Oil & Gas Conservation 

Commission Soil and Sludge Sample Guide, (c) Wyoming Oil & Gas Conservation 

Commission Nonhazardous E&P Exempt Waste Revised Leachate Test Procedure  

Louisiana Department of Natural Resources, Office of Conservation, Injection and Mining 

Division, Laboratory Procedures for Analysis of Exploration & Production Waste, 

Leachate Test 

 

 Utah Department of Environmental Quality, Division of Environmental Response and 

Remediation (DERR), A Summary of Groundwater and Soil Cleanup Screening Levels, 

November 1, 2005 
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Utah Department of Environmental Quality, 

Division of Water Quality Hydrocarbon Thresholds 
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